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(54) PRODUCTION OF MICROCRUYSTALLINE PERMANENT MAGNET ALLOY AND 

PERMANENT MAGNET POWDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To moderate manufacturing conditions, particularly heat treatment 
conditions, and to perform stable industrial production by subjecting a molten alloy, which has a 
composition prepared by regulating the concentration of rate earths in an Nd-Fe-B alloy to a 
specific value or bellow and a specific amount of B is contained, to allowing in an inert gas 
atmosphere with an atmospheric pressure in a specific range by means of liquisol quenching 
using a cooling roll. 

SOLUTION: A molten alloy, represented by a composition formula Fe100-x-yBxRy (where R is 
one or more elements among Pr, Nd, Dy, and Tb) in which (x) and (y) satisfy 15<x<30 atomic % 
and 1<y<6 atomic %, respectively, is continuously cast on a rotating cooling roll in an inert gas 
atmosphere of 31 to 101 kPa. By this procedure, a microcrystalline alloy, having a structure in 
which a crystalline structure, where an Fe3B type compound phase of <10 nm average 
crystalline grain size, an a~Fe phase, and a compound phase with Nb2Fe14B type crystalline 
structure coexist, comprises >50% and the balance is compound of amorphous structure, is 
prepared. This alloy is heat-treated at 550 to 750° C and formed into a microcrystalline alloy of 
10 to 50 nm average crystalline grain size, and the magnetic alloy having magnetic properties of 
iHc>2 kOe and Br>8 kG can be obtained. 
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